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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify structure without sacrificing life 
and efficiency by directly contacting a main body of a small molecule organic 
material interposed between a first electrode and a second electrode with both 
electrodes, and constituting with a bipolar material having an electron transport 
characteristic and a hole transport characteristic. 
SOLUTION: An organic electroluminescent medium (BTEL layer) 16 
interposed between a first electrode 14 transparent or semi-transparent made of 
no J polyaniline, or Au, and a second electrode 18 made of Li or Mg on a 
substrate 12 made of glass or transparent plastic is preferable to have a band 
gap of 1.5-3.5 eV. This is a bipolar transport emission layer having a general 
formula, AxBy containing elements A and B capable of transporting an 
electron and a hole, and made of metal, an alloy, a conductive polymer, or a 
metal compound. By changing x and y representing components, mobility of a 
hole and an electron based on an average hopping distance of a carrier is 
controlled, or by continuous adjustment of the composition, same effect is 
obtained. An insulating material layer between the BTEL layer 16 and the first 
electrode 14 and between the BTEL layer 16 and the second electrode 18 is 
made unnecessary. 
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(57) 
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4 . 1 8 t KSSfBi-f 5. /J^5^^*«I$^)|S^ 1 6 <D:^W 
fi, /W^iK-y^^lfilKcmS (BTEL) tLXti^ti 
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iss*«ii minm {14) tm2nm ii8) t 

u-^- • x^^-T;^ (10) "CfcoT, il 

(10) -e&o-c :^i«s (1 4) ti^2mffi (i 

8) t(Dm■^^t^1^flit^h^^^mun (le) 

tftlS^8«J!is|-<D;$:i*:; 1. 5~3. 5eV 

(10) t?fco-C : ^imffi (14) t^2mS (1 
8) i:oM(c(4J*ttfc/-<-rjK-75^ft;gcWg (1 
6 ) ; Wiarn 1 m«i<0«tgio itmiB^ 2 t 

«flE/^-rsK-7^ib&Wl ; 1. 5~ 
3. 5 e VCD/^>'K^-Y-;'7'Sr*i-5. 

[000 1] 

^ • x-'^'f ^(electroluminescent device) ICglLx 5 
[0 0 0 2] 

(EL) t'/W;^!*. SW'ittllt^JamflitcDMlcit 

S (electron transporting layer), ;^tl]^ (emissive 1 
ayer)i3 J;lJ!]E?L^i!)S(hole transporting layer) Sr-^ 

(*H«fW«4, 7 2 

0, 4 3 2^Sr#M) lct5V^T;{l^/it)©»^}65ii^$^^ 

J4, ^r«3iu^' • x^<^^0#^Sr5ic 



[0 0 0 3] Tangb(Cj:'63M::it 'Fabrication and Elec 
troluminescence of Double-Layered Organic Light Em 
itting Diodes with AlgOg/Al Cathode', Appl. Phys. 
Lett. , vol. 70, No. 10. pp. 1233-1235, 10 Mar. . 199 
7K*5V>T, A IgOaW/^y^rSttA 1 qg©! («^- 

Al q3/Al#ffiii@*<Oli)jBai{6lJ^^y7'^fii 
(excitation-quenching gap states) ^C^^'f'S, 
[0 0 0 4] Parker e){Ci5tlS: 'Fabrication of Pol 
ymer Light-Emitting Diodes UsingDoped Silicon Elec 
trodes', Appl. Phys. Lett., Vol. 64, No. 14, pp. 1 
774-1776, 4 Apr. 1994-Ctt. !) = VSffiit^ U 
LEDSrtt^f^jaL. d»oJErO«jC:iH!J-vLEDSrVP 

[0 0 0 5] ^feB4#lfm5, 8 5 3, 9 0 5-i-t?tt, ^ 
1 ttffi t ^ 2 t ©MJj: $ *«SWi|sFco 
Jtcfif^A^&'fcS^iV'^' hn;U5;^-fe>-x •7'/-<-l';^i:i'b 
'»-Tt3^-o'(hetero junction) |?■Bro8^*^COV^■CM 

.T^^^v, rr-ef^lite»«•!|s^os«, '\^=i-^m^^(r> 

©Sll. /h5>^*tKWil4w*fl^i:B2miSi:Wlf»cia« 
^iif6itWl4, ml««iS-^>9^l=^r^y7' 
i^l:^r^yT{c*t1-5^«et/i^.t#xb^^5o z-nm 

-l" ©^jglcM L T sfe^^ y n -fe ;^ X@ t> jlAD-t •S o 
[0 0 0 6] 

[flWdS«9iLJ:5 t1-5BIH] «&oT. getfKiJSiit-e 

h n 5 ;^ -fe >- ;^ • t'/-?^' ;^ ?> 5 , 

[0 0 0 7] *:^eq©g«)l*x 3&fJi.'i:**Sfb$ti.fc.3:^ 

[0008] *:^WcDSiJ<^ g mt. igv^^^isimtS 
[0 0 0 9] *:38MO$fc»CgiJ(OB6«jHt. **8fl2$*tfc 

[0 0 10] *i8Mo$C>J;:)3'J©BWtt, ^«i:§5!3t-c? 
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loo 1 1] 

^WiMnltiM (BTEL : bipolar transport emitting 1 
ayer) tB^tli). «^*3J:tJ5iE?L<?3W;^Sr^i!l1-?.ll 

ar material) 5. »jg)»S/W JK-5t^i|Sf(D-0 

mW¥^t»M\cmS:ii:\cJ;:iO. BTE Ll^<^mit<0 
[0 0 121 

[0 0 13] ;i©iaM«t-C. :*:|6W<03ltte«'!ISr^-f* 

iCiS^SI^Wi' hn/W^^^-fe^-;^ (EL) y'yU:^! 

it. Corning 7059;«/9;^?'<Cifro;*/7^'^, jK!):tU7-f 
(polyolef ins) , :^ V a;— r-/V;^/'V'* (polyethersul 
fones) , jK y r y U'— h (polyarylates) fj: if d» Jfc 5® 

■Ctt. SSI 2tt, 7 7^^ •/^•^>'^•■r^■;^•7'^"fffi 

[ 0 0 1 4 1 1 2 <D±JC|fet $tl2.<0«^ 1 1 

l^)|s^<D^^^iW:, i^^^i^^, mt-^^i^^J^iSi (i 

TO : indium-tin oxide) , ikitMi^, mitmi^&ifiif 
(Dmm^^mmm'^. y y > (polyaniUne) f£ 

^. ^*5j;t;^:ixe>o«a^^i3*©»® (sooAtIc 



[00151 ifcicms 1 4 ±ic^m $ H5 ott^ =ir«i^ 

hn/i'5;^^-fey;^iKfls:i 6<D— o©3t:^*:-C&9x :i 
Cl-C^^tdight emission) dS^C 5. *^Jfe09-Ci4, * 
tjta:^^ hn/W5^-fe:^;i^«E*l ^^aS^©* 

16«, 1. 5~3. ^f*U<W:l. 8~30® 

KiJitttie (BTEL) i;t>v>5, tt^=•i3j:tJ^jE?Lwp* 

7*fiisf*>p>?:cs. atw^mmm-t^it. mi^i efiA^B^ 

irV^^-JRiCtr^tL, r CT?Ar±m^Sr;^«-CtSS^ 
■Cfct). BI4iE?LSr^li)-Ct5S^-C$>f ^ xfiA^B^ 
lr*3t-tSAg^(OJ5g^^&*L. yttA^ByjS^W-fcNtS 

[ 0 0 1 6 1 4 (4. t&s, ^m-^^, mmm^ v 

iUmSil 4i:/h^^^^tt-i|sf©:*:*. 1-/ii5*,BTE LS 
1 6 t(CK('ite^S:65:i^-t5#^|;iECg!c-rSA\ fcS 
l/^H*tx,J;t)t>a$fTfc5. BTELS-t**3*)^«**:i 
6 '-©«l»WS»*tt'taA*sae^-C# 5. y T«H6 
iWrtttt, BTELll 6(Di|ia^«rflfi-t-5J:i:J-<to-C 
^JET'tSo m^\t. y = l-f-)fei3*,l 0 0%T&5« 
BTE LS 1 6iii6«!'(cm;g^l!) (HT : hole trans 
port) mm^^fl^. JE?Li|^t(l«S3i<fflfi$tl> -13. 
y = OCiWrt. BTELSl 6r±«^i^tt (ET : elec 
tron transport) ^tJpf-Cfe*), S^^^ibiSSfifi^Hao 

^^•fi^®^&^^c:■ti:J;, ELSSi^tt,>^ryTaA*5j;ut 
^«)ro/^7>';^;65i:tvTi/'»?Sv'>o-effiv\ I5i:^^f<^'^ 
■Y y T 14, (radiatively) IC»^fig*-f B T E 

LSI 6S:^t!)-t5. ^i^^®«ii5ii5v^<^-C. rro 
»^Tf4ftffi14t»'i^i5ix5, y>6Sifo{c«L<7iv>4l 
ET*3J;U^HT5>^^4^i-a•^*:|;:*5V^T*#■r5. 4^ 
^M©pV^7r ''I'-'^iS-o-Cvari der Waalscoup 

ling)CD#l5E(Ofc«). HT*Jj;U:ET5>^ii?*®SiiSi& 
^4J-f-$'lji (HOMO : highest occupied molecular o 
rbital) *3j;U!«:ffi^(&*-5^^-»LjS (LOMO: lowest 
unoccupied molecular orbital) ©!RVv<>'Kt4, iS 

ET LUMOi::T*-;/t'>'^(hop) IE?L(4HT 
HOMOtc-CjJ^yi^y^-rs. BTEL® 1 eoMfiS;?: 

un-^^^o m^\t. /h§v>y (ffiv^NPBSs) (Dm 

iEa^iba (hole mobility) l4<S</i 5. t«6oT, 
S*S-a":/-:^Wtt<I«:> BTELSl 6©i|iafifc*SISS1- 
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g^«:(CoV>T@^1-5!e:^lltt''iV\ BTELB16© 
IC, BTELll6i:m«14t±g|5m« (iilTt?Si§^ 

1-5) tolS(iliag$^^5^feiitW<oS<Oi^^^Stt^j^</j: 

[0 0 17] BTELS 1 6(0±{C^^$nS<0tt, H 

[0 0 181 rrT*ia2$:#R8LT. ;^^0^ro-o©a 
S/illlfi««Ui, *^EL^(l^(03fe»/iP>WC^3fcfeO*lJ 

P«'S#}i#-^-egB$ix5, ClOiWH:, ^)tS!)S*!(flu 

orescent efficiency) (Oi^V->(j^^(D^i|S|-(dye) ^fctttT 
V h (pigment) 20^SrBTEL16 tcSAl"?) 

0 1 0 =fr/v • fe >' b r t am 

*U>. *^ELffl3i{CiiLfcS3t?fe^4fc(4l^i5'^V 

i^J;:, BTEL16' i:^imffil4' t<OWlCH:$ 
*H:fciE7LaAS2 2*Si;U!/*fc»4BTEL16' t 



^M-C^-itli, iEaaAS2 2*5ilF/4fcl4«^ft 
AS 2 4 5 ^jii^'S < t i>-:t%:istfz t Ji, B 1 111$ 

14* *fcl402mffil8' i:BTEL16' t<0M<O 

[0 0 19] '^-ox. mmxi^^t^fi^mo^^ui^ hu 

[0 0 2 0] ;f:|ge^©**«j'S*lfe0<I{j:ov>TllIftLT 
[iafficoffi*/iSii^] 

[El] 3|s:^KlcJ:5^a^i':J' ho/W5;!;-fe>';^ •■r 

[11121 *^MI-<t5*ttt:tu^ 

[4f-^»iftig] 

10 aiu^ bByV§;)Hr>';^ (EL) 

1 2, 1 2' S« 
14,14' ^1 WM 

16, 16' ^it||3iw>? hn/w?4^-fey;^iE«i: (BT 
ELS) 

18, 18" m2mm 

2 0 PtkH^ (f ^p«:^h) 
2 2 jE?LaAS 

2 4 ll^aAS 
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